Analysis of the relationships between ATM and the Rad54 paralogs involved in homologous recombination repair.
Ataxia-telangiectasia is a pleiotropic genomic instability disorder caused by lack or inactivation of the ATM protein kinase and characterized by progressive ataxia, immunodeficiency, ionizing radiation sensitivity and cancer predisposition. ATM mobilizes the cellular response to DNA double strand breaks by phosphorylating key players in this response. Double strand breaks are repaired by either nonhomologous end-joining or homologous recombination (HR) in which the Rad54 and Rad54B paralogs function. Here, we investigated the functional relationships between Atm and the Rad54 proteins by constructing compound genotypes in mice. Mouse strains were generated that combined inactivation of the Atm, Rad54 and Rad54B genes. All mutant genotypes were viable, but obtained at sub-Mendelian ratios. Double mutants for Atm and each Rad54 paralog exhibited reduced body weight and shorter lifespan, but no distinct neurological phenotype. Concomitant inactivation of ATM and Rad54 did not increase IR sensitivity; however, the triple Atm/Rad54/Rad54B mutant exhibited a significant IR hypersensitivity compared to the other genotypes. Interestingly, Atm-/- animals also exhibited hypersensitivity to the crosslinking agent mitomycin C, which was increased by deficiency of either one of the Rad54 paralogs. Our results reveal a differential interaction of the ATM-mediated DNA damage response and Rad54 paralog-mediated HR depending on the DNA damaging agent that initiates the response.